Identification of rare polymerase variants of hepatitis B virus using a two-stage PCR with peptide nucleic acid clamping.
Emergence of lamivudine-resistant variants, with amino acid substitutions in the Tyr-Met-Asp-Asp (YMDD) motif of hepatitis B virus (HBV) reverse transcriptase, is a serious problem in antiviral therapy. Presence of YMDD motif variants in patients who had never been treated with lamivudine has been reported recently. However, no analysis of nucleotide and amino acid sequences of these variants has been performed. In the present study, using polymerase chain reaction (PCR) with peptide nucleic acid (PNA) clamping, we detected many new variants, such as Tyr-Arg-Asp-Asp (YRDD), Tyr-Met-Asp-Asn (YMDN). Many of them had stop codon(s) in overlapping HBs gene. Although the biological activity of these HBV polymerase variants remains to be determined, our results showed that numerous quasispecies are created during virus replication. A typical lamivudine-resistant Tyr-Val-Asp-Asp (YVDD) variant was detected in only one of 62 (1.6%) anti-HBe patients with HBV infection before administration of lamivudine. This variant did not have the L528M mutation, which is often associated with YVDD variants, and lamivudine therapy in this patient suppressed HBV replication. Thus, care should be taken when interpreting the results of detection of YMDD variants, especially when the sensitivity of the assay is very high. Amplification of rare variants by PCR with PNA seems a useful tool to examine the emergence of drug-resistant variants as well as naturally occurring mutants, such as the hepatitis B e antigen (HBeAg) stop codon and vaccine escape mutants. Examination of rare variants should enhance the understanding of the mechanism for emergence of drug-resistant HBV variants and help in developing strategies for new antiviral drugs.